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DEPARTMENT OF THE ARMY
PHILADELPHIA DISTRICT, CORPS OF ENGINEERS
CUSTOM HOUSE~2D & CHESTNUT STREETS
PHILADELPHIA, PENNSYLVANIA 19106

IN REFPLY REFER YO

NAPEN-D

Honorable Brendan T. Byrne
Governor of New Jersey
Trenton, New Jersey 08621

3 0 AUG 1978

Dear Governor Byrne:

Inclosed is the Phase I Inspection Report for Davidsons Mill Pond Dam in
Middlesex County, New Jersey which has been prepared under authorization
of the Dam Inspection Act, Public Law 92-367. A brief assessment

of the dam's condition is given on the first three pages of the report.

Basad on visual inspection, available records, calculations and past
operational performance, the Davidsons Mill Pond Dam, initially listed
as a high hazard potential structure but reduced to a significant
hazard potential structure, is judged to be in fair overall condition.
However, the dam's spillway is considered seriously inadequate since
21 percent of one half of the Probable Maximum Flood (1/2 PMF) would
overtop the dam. To insure adequacy of the structure, the following
actions, as a minimum, are recommended:

a. The spillway's adequacy should be determined by a qualified
professional consultant engaged by the owner using more sophisticated
methods, procedures and studies within six months from the date of
approval of this report. Any remedial measures necessary to insure
the adequacy of the spillway and to prevent overtopping should be initiated
within calendar year 1979. In the interim, a detailed emergency operation
plan and warning system, should be promptly developed. Also, during
periods of unusually heavy precipitation, around-the-clock surveillance
should be provided.

b. Within six months from the date of approval of this report,
engineering studies and analysis should be performed to determine the dams
foundation conditions and structural stability. Any remedial mcasures
found necessary should be initiated within calendar year 1979.




NAPEN-D
Honorable Brendan T. Byrne

c¢. Within one year of the date of approval of this report the
following actions should be initiated:

(1) Place rip-rap at the toe of the east auxiliary side channel.

(2) Extend the wall at the west abutment in a southerly direction
to protect the left abutment and road.

(3) Repoint mortared joints.
(4) Devlop a periodic maintenance procedure.

A copy of the report is being furnished to Mr. Dirk C. Hofman, New

Jersey Department of Environmental Protection, the designated State

Office contact for this program. Within five days of the date of this
letter, a copy will also be sent to Congressman Edward Patton of

the Fifteenth District. Under the provisions of the Freedom of Information
Act, the inspection report will be subject to release by this office,

upon request, thirty days after the date of this letter.

Additional coples of this report may be obtained from the National
Technical Information Services (NTIS), Springfield, Virginia, 22161

at a reasonable cost. Please allow four to six weeks from the date of
this letter for NTIS to have copies of the report available.

An important aspect of the Dam Safety Program will be the implementation
of the recommendations made as a result of the inspection. We accordingly
request that we be advised of proposed actions taken by the State to
implement our recommendations.

Sincerely yours,

B> 2P rY,
Fg

1 Incl 5

As stated Colonel, Corps of Engineers
District Engineer

Cy furn:

Mr. Dirk C. Hofman, P.E.
Department of Environmental Protection




DAVIDSONS MILL POND DAM (NJ0O0516)

CORPS OF ENCINEERS ASSESSMENT OF GENERAL CONDITIONS

This dam vas inspected on various dates in June and July by Louis Berger
and Associates, Inc. under contract to the State of New Jersey. The state,
under agreement with the U. S. Army Fngineer District, Philadelphia, had
this inspection performed in accordance with the National Dam Inspection
Act, Public Law 92-367.

The Davidsons Mill Pond Dam, initially listed as a high hazard potential
structure but reduced to a significant hazard potential structure, is

judged to be in fair overall condition. However, the dam's spillway is
considered seriously inadequate since 21 percent of one half of the Probable
Maximum Flood (1/2 PMF) would overtop the dam. To insure adequacy of

the structure, the following actions, as a minimum, are recommended:

a. The spillvay's adequacy should be determined by a qualified
professional consultant engaged by the owner using more sophisticated
methods, procedures and studies within six months from the date of
approval of this report. Any remedial measures necessary to insure
the adequacy of the spillway and to prevent overtopping should be initiated
wvithin calendar year 1979. In the interim, a detailed emergency operation
plan and wvarning system, should be promptly developed. Also, during
periods of unusually heavy precipitation, around-the-clock surveillance
should be provided.

b. Within six months from the date of approval of thie report,
engineering studies and analysis should be performed to determine the dams
foundation conditions and structural stability. Any remedial measures
found necessary should be i{nitiated within calendar year 1979.

c. Within one year of the date of approval of this report the
following actions should be initiated:

(1) Place rip-rap at the toe of the east auxiliary side channel.

(2) Extend the wall at the west abutment in a southerly direction
to protect the left abutment and road.

(3) Repoint mortared joints.

(4) Devlop a periodic maintenance procedure.

\
APPROVED: 4<sm (i . Fsdon
JAMES G. TON
Colonel, Corps of Engineers
District Engineer

DATE: A3 At 78
7




PHASE I REPORT
NATIONAL DAM INSPECTION PROGRAM

Name of Dam Davidsons Mill Pond Dam NJ 00516

State Located New Jersey

County Located Middlesex

Coordinates Lat.4024.8 - Long.7429.9
Stream Lawrence Brook

Date of Inspection 27 June 1978

ASSESSMENT OF
GENERAL CONDITIONS

The dam is in fair structural condition but the
spillway capacity is seriously inadequate. No
engineering data is available and it is recommended
that the owner provide stability computations and cross
sectional data in the near future and further stability
studies be undertaken.

Remedial actions recommended are:

1) Place riprap at the toe of the east auxiliary
side channel.

2) Extend the wall at the west abutment in a
southerly direction to protect the left
abutment and road.

3) Repoint mortared joints.




This dam has a seriously inadequate spillway capacity
for its downgraded significant hazard category being
able to transmit only 20% of the design flood.

_—

A

F. Keith P0115‘§;3'
Project Manager

It 4,

Rudolph Wrubel P.E.
Vice President, Engineering
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM
NAME OF DAM DAVIDSONS MILL POND DAM ID# NJ 00516

SECTION 1 - PROJECT INFORMATION

1.1 GENERAL

a. Authority

This report is authorized by the Dam Inspection
Act, Public Law 92-367, and has been prepared
in accordance with Contract FPM-36 between
Louis Berger & Associates, Inc. and the State of
New Jersey and its Department of Environmental
Protection, Division of Water Resources. The
State, in turn, is under agreement with the U.S.
Army Corps of Engineer District, Philadelphia,
to have this inspection performed.

b. Purpose

The purpose of this inspection is to evaluate

the structural and hydraulic condition of the
Davidsons Mill Pond Dam and appurtenant
structures and to determine if the dam constitutes
a hazard to human life or property.

1.2 DESCRIPTION OF PROJECT

a. Description of Dam and Appurtenances

The Davidsons Mill Pond Dam is a very old ashlar
masonry gravity wall structure approximately

135 feet in lenagth divided into two sections of
| spillways (west 25 feet, east 70 feet) by a

| stone-walled island. The dam is the remnant of
an old grinding mill facility reputedly over

130 years old. There are two spillways, one

on the left abutment and an auxiliary side
channel on the eastern end. The spillway in

the west side is on two levels, the first

being 7 feet wide at an elevation of 60.0, the
second totalling 18 feet in width at an elevation

|
|
|
|
|




of 61.0. The side channel spillway on the
eastern side is 70 feet in length at an
elevation of 61.0. The center island is
surrounded by a masonry wall with a top
elevation of 5.4, There is an extremely old
bridge 60 feet downstream on Riva Road which
severely constricts the downstream channel
below the dam.

Location

The Davidsons Mill Pond Dam is located in North
Brunswick, Middlesex County, 60 feet upstream
from the bridge on Riva Road. It is 2,000 feet
southwest of the headwaters of Farrington

Lake.

Size Classification

The maximum height of the dam is approximately
9.5 feet and the conservation storage is
estimated to be 170 acre feet. Therefore the
dam is in the small size category as defined by
the Recommended Guidelines for Safety Inspection
of Dams.

Hazard Classification

Two bridges lie a short distance downstream
from the dam. The first on Riva Avenue while
the other is on Davidsons Mill Road. Both of
these structures are at a depressed elevation
sufficiently low so they are very likely over-
topped during heavy storms. Additionally, there
is a small number of houses downstream close

to the probable flood plain. As a result of
the field inspection, the classification is
recommended to be downgraded from high hazard
as established by the Corps of Engineers to
significant hazard. A failure would cause only
minimal damage as the height is low and its
impoundment volume is moderate.

Ownership

The dam is owned by the City of New Brunswick,
City Hall, New Brunswick, New Jersey.




Purpose of Dam

The dam is used for backup storage for the
City of New Brunswick water supply.

Design and Construction History

There is no information on the design and
construction of this dam. The dam was originally
owned by the Davison family, whose farmlands in
this area date back to pre-Revolutionary times.
It was given to the City by the Nixon family
early in the 1900's.

Normal Operational Procedures

See Section 4 for information on operational
procedures.

PERTINENT DATA

a.

Drainage Area

The drainage area for the Davidsons Mill Pond
Dam is 15.2 square miles.

Discharge at Dam Site

No discharge records are available for this
site. According to appended calculations,
using 1/2 probeble maximum flood (P.M.F.) ,~ the
discharge would be 22500 cfs over the spillway.
Using a 100-year flood frequency the discharge
over the spillway crest would be 3200 cfs.

Elevation (M.S.L.)
Top of dam - 65.4

Maximum pool ~ 63.75
Recreation pool - 60.0

Reservoir

Length of maximum pool - 5500 feet (estimated)
Length of recreation pool - 5300 feet

Storage

Maximum pool - 345 acre feet (estimated)
Recreation pool - 170 acre feet




9.

Reservoir Surface

Maximum pool (top of dam) - 43 acres
Recreation pool (spillway crest) - 28 acres

Dam

Type - Masonry wall with earth embankment on
upstream face.

Length - 135 feet

Height (maximum) 9.5 feet

Freeboard between normal reservoir and the
top of the dam - 5.4 fecot

width = 3 feet

Zoning = Unknown

Diversion and Regulating Tunnel
None

Spillway

Type - narrow crests

Length of weirs - 95 feet (70 + 25)

Crest elevation - 60.0 /61.0

Regulatory Outlets

None

st i
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SECTION 2 - ENGINEERING DATA

DESIGN
CONSTRUCTION
OPERATION

No data or information is available. The City of
New Brunswick filed plans in 1940 for the
construction of a new dam at this site but World
War II interrupted the work before it was started.

EVALUATION

Inasmuch as no engineering drawings were available,
no evaluation can be made regarding the stability.
However, the major portions of the dam have with-

stood numerous overtoppings for over 100 years.

1 e RO o SN 7T G, T




3.1

SECTION 3 = VISUAL INSPECTION

FINDINGS

a.

Bl

d.

General

The overall physical condition of Davidsons
Mill Pond dam is fair. The surrounding embank-
ment is stable with little evidence of soopagoe
but is highly irrcgular with natural variations
1n slopes.

Dam

The ashlar masonry walls of the dam are in fairv
condition with due respect to their age. The
masonry work appears to have been laid up at
{wo different tines. Concrete caps have been
placed on the tops of the walls cach side of
the westerly weir notch.  The auxiliary side
channel wall is buttressed on the upstream
tace completely by a carth embankment to within
about a foot of the top ot the wall.

Appurtenant Structures

An abandoned 21" gate exists in the west wall
just above the original site of the milling
tacilities. This possibly tod an undershot
mill wheel but only portions of the orviginal
foundations remain.  The pipe 1s completely
plugged up.

Rosorvoltr Avca

The reservoir arca is heavily silted up to
within 3 to 4 teet ot the dam crest olevation
for most of tho pond except right at the face
of the west spillway where the depth of water
exceeds 10 feot., As to be expected, most of
the siltation occupies the upperv reaches of
the reservoir.

-ly=
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¢.  Downstream Channel

The channel is severely restricted immediately
downstream by the Riva Road bridge which is

only about 30 feet wide. Low steel is one foot
below the reservoir level., Below that, Lawrence
Brook ftlows unimpeded about one halt mile to

the headwaters ot Farrvington Lake. The banks

ot the channel are heavily wooded and considerable
dritt was obscerved along the stream.

3.2 EVALUATION

The major items of concern of the inspection team
woe e

anballalio s o dube L g L A e

a. 'The seepage and undercutting on the downstream
side of the cast auxiliary side channel,

b. The potential hazard of the dam in relation to
the bridge inmediately downstream.

¢.  The unknown nature of the masonry wall
toundations(whether or not they are founded on
boedrock) .




SECTION 4 - OPERATIONAL PROCEDURES

4.1 PROCEDURES

No official posting of operational procedures is
maintained except periodic inspections by City of
New Brunswick Water Department personnel.

4.2 MAINTENANCE OF DAM

NO maintenance is in evidence except the periodic
removal of trash that collects at the notch weir.

DESCRIPTION OF ANY WARNING SYSTEM IN EFFECT

.3 MAINTENANCE OF OPERATING FACILITIES -
4

= e

There are no operational facilities or warning systems
at this site.

4.5 EVALUATION

Referring to the above paragraphs, little exists to
evaluate regarding operational procedures. Discussions
were held with Mr. Robert C. Kane, City Enginecer,

on July 19, 1978 to confirm the unavailability of

data and records of formal O/M procedures.
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SECTION 5 - HYDRAULIC/HYDROLOGIC

EVALUATION OF PEATURES
a. Design Data

According to the Recommended Guidelines foi

Safety lnspection ot Dams, the dam at Davidsons

Mill Pond is of small size and significant
hazard. Thus, the spillway design flood of
1/2 PMF was selected. The inflow hydrograph
was calculated using precipitation data from
Hydrometeorological Report No. 33. The 1nflow
hydrograph was obtained utilizing the HEC-1
program as directed by the Corps of Engineers.
In this manncr, a peak inflow of 24,840 cfs

was obtained for 1/2 the PMF. Accordingly, the

inflow was routed through the pond which
resul ted in an insignificant decrease in the

peak discharge to 24,160, The maximum spillway

discharge capacity is approximately 5000 cfs
or 2U% of the SDF.

b. Experience Data

Although there 18 a gaging station located at
the outlet of Davidsons Mill Pond, it is a
low flow partial record station which has only
been in operation since 1973. 'here 1
however a continuous record station about 4
miles downstream at Farrington Dam. Log-
Pearson Type 111 flood freguency analysis of
this site yvields 100 and 500-year flood

1

discharges of 4760 cfs and 7930 cfs respectivel

A 100 and 500-year freguency flood discharge
for Davidsons Mill Pond was transposed from
the downstream data utilizing the ratio of
the sguare root of the drainage areas.
Accordingly, discharges obtained for 100 and
500=-year frequency tloods are 3200 cfs and
5300 cfs respectively. The spillway capacity
will accommodate this l00-year flood althouah
it would be overtopped slightly by the
500~year event.

'

\
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d.

Visual Observations

The spillways in both the castern and western
sections of the dam appear to be in satisfactory
condition. The spillway in the west section
seens to be of more recent construction,
although there are no records to verify this.
There 1s evidence of scour at the basce of the
downstream side of the eastern auxiliary side
channel. The main constriction to flow would
occur at the bridge that lies 60 feet downstream.
This would create a backwater which could reduce
the spillway discharge i1t a flood occurred.

Overtopping Potential

Based on the results of the hvdraulic analyses,
the capacity ot the combinoed spillways 1s
inadequate to accommodate the SDE. The design
spillway discharge for one half the Probable
Maximum Flood would be 24,160 cfs with a spill-
way capacity of 9,000 cfs; theretfore overtopping
would ocecur. Thus, the capacity of the spillway
will handle only 20% of the design flood (SDF)
although 1t appears adequate to accommodate a
flood potential equal to the 500-year [requency
event.

Drawdown
No drawdown 1s possible at bDavisons Mill Dam
since the stem and wheel tov the gate of the

21" discharge pipe is missing making the ocate
tnoperative.

= 1{=




6.1

SECTION 6 - STRUCTURAL STABILITY

EVALUATION OF STRUCTURAL STABILITY

a.

b

C.

Visual Observations and Data Review

The stone masonry construction is in fair

condition but a large percentage of the

mortared joints are in poor condition and

require repointing. In view of their age, the
walls were undoubtedly laid up without any present-
day design considerations. Although a failure

was reported in July 1927, it is unknown exactly
which portions of the dam were rebuilt.

The soil conditions surrounding this dam site
consist of silty sand to sandy silt with varying
‘amounts of intermixed gravel which becomes
increasingly abundant with depth.

There are indications to the west of the dam that ;
the depth to a diabase bedrock is less than ten

feet. This rock is described in general as a

hard, massive ignecous rock, commonly called "trap"

and usually irregularly jointed and fractured.

These joints and fractures usually allow the

free passage of secepage water. The underlying

formations are shale and sandstone at great

depth.

To the cast of the dam, there are indications that
the depth of the soil described above is greater
than ten fecot. In all cases, the surface
drainage conditions are described as good to
excellont.

From the 1940 Application to the State Water
Policy Commission, it is inferred that the
foundation material is composed of "gravel"
as cut-off walls were dictated in the desian.

Design and Construction Data
Operating Records

NO information was available on the above.

~]l=
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Post Construction Changes

concrete caps have been poured on the tops of
the west spillway wall but no records exist

as to when this was done. These sills protect
the tops of the masonry from damage from
debris or ice.

Seismic Stability

As the dam is located in Zone 1, only a minor
hazard exists from carthquake forces and the
potential vulnerability affecting stability is
negligible.




SECTION 7 - ASSESSMENTS/RECOMMENDATIONS/REMEDIAL MEASURES

7.1 DAM ASSESSMENT

a. Conditions

On the basis of the Phase I visual examination
the Davidsons Mill Pond Dam is in fair

condition and is functioning adeqguately as a
*secondary impoundment for the City of New
Brunswick water supply system. However, the
present spillway capacity is seriously inadequate
to accommodate the spillway design flood without
overtopping. Overtopping to such a degree would
undoubtedly cause significant damage and
jeopardize the structural stability of the dam.
Except for its inadequate spillway capacity, no
detrimental assessment can be made regarding

1ts physical condition except that seepage was
noted thru and around the easterly side channel
spillway. However, the condition of such an old
dam remains extremely questionablc.

b. Adequacy of Information

The availability of data was deemned to bo
inadequate since absolutely no enginecering data
Or records exist. Assessment of the adequacy
of design and the structural stability is
therefore based on visual observations, gencral
soil reports of the area and engineering judge-
ment. Hydraulic and hydrologic assessments are
considered more reliable since the results
obtained could be compared with gage station
information on the same stream.

¢. Urgency

Further investigations should be undertaken in
the near future as a collapse of this dam
could conceivably washout the Riva Road bridge
immediately downstream.

-13- |




d. Necessity for Further Study

Due to the unknown conditions of the foundations
and structural configuration of the masonry
walls, obtaining additional information and
further study is recommended.

RECOMMENDATIONS /REMEDIAL MEASURES

It is recommended that further studies be initiated

in the near future regarding foundation and

structural conditions as this dam is classified in

the significant hazard category and its spillways

are able to pass only 20% of the design flood of 1/2 PMF.
This information is considered essential to

completely assess the continued stability and to
determine if the dam constitutes a hazard to human
life and property.

R R b R R

a. Alternatives

On the basis of visual examination and hydraulic
calculations, improvements to the spillway
capacity are warranted. The easterly auxiliary
side channel should be regraded and protected
with cyclopean stone riprap as a major portion
of a flooding overflow discharges into this
channel. Secondly, the reentrant stonewall on
the west bank should be extended in a south-
westerly direction to a point on the shoulder
of Riva Road where the elevation exceeds the
top of the dam. This will effectively prevent
peak flow discharges from penetrating behind,
and possibly undermining, the west abutment.
Lastly, the mortared joints should be raked
out and repointed.

b. O&M Maintenance and Procedures

As the City of New Brunswick presently maintains
and monitors this dam, a check list for
periodic maintenance inspections should be
developed for keeping records of all findings
and repairs.

-14-
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View of pond

JUNE ,1978
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Downstream of Spillway

Spillway

JUNE, 1978
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Downstream of Spillway

JUNE, 1978
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Downstream view of Spillway

JUNE, 1978

View of Pond

JUNE, 1978
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CHECK LIST
HYDROLOC [C AND HYDRAULIC DATA
ENGINEERING DATA

DRAINAGE AREA CUARACTERISTICS: Area: 15.2 sq.mi.

—

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 60.0 (170 acre-ft.)

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACTTY): Unknown

RLEVATION MAX UM DESIGN POOL: 63.75 (M.S.L.-Typ.)

ELEVATION TOP DAM: _ 65.4 (Center Island)

CREST:
a. Elevation _60.0 (w. spillway) 61.0 (east spillway)
b. Type Narrow Crest Weir
¢, Width 3 feet

d. Length 95 feet

e. Location Spillover
f. MWumber and Type of Qates — — | —

OUTLET WORKS:™ 21" @ pipe (not operational)

plus a. Type
b. Location__ near left abutment

¢. Entrance inverts __Unknown

d. Exit iaverts SLr

e. Fmergency draindown facilities _NOne

HYDROMETEOROLOGICAL GACES: Partial discharge record at dam outlet,

a. Type Continuous reocording

b. Location 4 miles downstream at Farrington Dam

c. Records 1973 - to present

MAXIDMUM NON-DAMAGING DISCHARGE: 5000 CfS (spillway capacity)
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